
AN .AMPUTEE ANAIASis OF T\\£ A7> A*P •"'<~~ SYSTKMS 
(Y/ < i G(A7<~) I'ROPl'C'PP IN -//i- RAplATlYK PPC'AY1 

HH*HKSKNT|NI; ri|tv MAtfK 111 rpiMWNVHtiN 

|1. iVjiiiwu- K. jVJtm&li. (! lhil««u>. <| Hut™. l>. li . |liiliu. I*, ii. M<iUlmr*. 
.). 1>. Hirliiuaii. \\ I Wisttii^M- -t»il V- 2I»( 

('iii(/i»nuti i«j;f«i«it of 'iichnulowf. /J«>«i'< "«• ( ( "H.'.i 

,1. |V Ihitibn). ('. (ialUi. <'. A. IIVU^U. W- S. UH:VIII;|!I< |l. 1-. \ \ . &|«|twiw>|ii. 
M- Sraiirftjiilii. T. 1.. Srlialk. A -^Mr". A -I- WVin^hi. «i(st it- X« 

Ournvj/tj ^J California »l Snnta Cruz. Santa (V t l . . f'-̂  iMf'f̂ ' 

| j . |. KisciiMfiii, T. I'ln-st-. <i- t;i.|i||lim>. .|. M l/(:n. 

/iiii'i ivsiljj i>/ llliuint, at I'rhtum ('/miiijuatjit, ('I6<IHII //. filSIH 

V. \hillil; .sml M. Z. \\'.ji!S 
/'inn r.-w/u i'/ /««•<!. /(iH'ii f'((i/, /A •V-/-' 

1'. lU |mi . | \ . (i. HHHIHII. H I'-. < VM'IK (•• \\ i V n . !>• ||- ("tww|. 
I'. ('. Kim. .). |.jihs. A- «»(%•. IV i'iliiiW- !i |l- SrtiimiliT. Mild W. ii"|*i 

.S'lan/unl i.imur Ain/t mtur (\nl<i; Sttwfwt {'mi^rttlii. Slfuijfml. ('.) J','.V(Ji' 

,], .S. Ht\W(). T. li. Ifnrwtt. A- |*. |.i. |i. Mi f. |(. \I M<i^( l . 

tnivtnitti of \\\i*tumjt<>ii. .V) |i(//(. | \ l Jl.Y/J'i 

A mass ttl'lpiii-iiO^Kl ainjt|ilinlc <i(|̂ l.t>^ t(f t Ui" ft ft illlll « 1 ~ 
»y»U*mii (A/ •- 'i i\\\\/(2) jjiiului^tl in J/v i.iili.tliM' »l(V'ty tt> jffi* 
*<!iiti<l. l'«»r l]ii: (it^t tiuu:. -t U\f,r- spin A:r« rwHWiuW "• ''it' P( 17'JHJ 
iitiths tviswi is ol>.-we<!- with >t)l tl;iUi s;nii|>li> ^wilvxril- A Hwl' 
iniiinntl of spin tun i-uiui'i'in'iu in (Lib uw>:. vtgi)>)t \\>\ ihr ft f\ ()<lM 
s.u»ltliw |s tut) ruli'il i>ni >yitl( llit; (trf>r»i >tntjst[cs. I'lijs Muil,V M: 

VIMIS. -il^i f<>> llu' liisl inut:. \W (>ini!nrtioii of ihv î(11(1(11 in llw 
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\\\ « pMwttnwy amplfowte stwfr*fr f*f th*- MARK if! tots w % &•»••£ 

fmm tt>r ilp^ty Jli- - t TS+JI " has . ^ lu^m nv-Tfnrw* 1» ibi* iv(»ft?'- \H- fys\i(i> 

I V stout w w <H'»jHW-t! trito W MAHfc III iMm<<v <u ihe spi:.-\H smv*w 

\\s tMiimus MtP^vtit siM»niî  ;«•}' «s»itov H> i-to»sp <n»nt>t;ti iu iHvi'MHto MMiK W 
MSb'sP* JH>|- ! > * f * it|ViU^(M »«iss t.|tfT-lnm! fay H«' M'l)Tts'<l <Vt' -* V " ' * ' 
«Wt$tfr w slWYH •!» t!w V M W U N l(! 1 % | : (#«fcs in, % • \SW> lVBt«*»^ *»(' *hn i i ( l'-iT!*) 
?wt WIX-WJ *iv visifcV-> •** »•( •'•HmiMrr on Ifcv tosh w**> sjiir at' rtie1^ «* tW 
fsl >*-*?(>)• 't'iu1 JH^H 4i* liw' MTTfti <Mt <i »!wiy-vitrj'ips wwiium^ (WT tlir wto*k-
IJ^SS ^H^trmii M»- atefl OYtttenti »*iw mjwftMfeti* r r^ i i fvn'u -V*' -» * " * < * -
twtasmwitl r-w-w*i )w triiirti nw pl»a»»« fv<M«. ^ rff-!"«ff Iw* m> (mv 'Wioewnw <M 

i }^ ssTnn îjqj ritH'W ̂ /v ! i-V- V - ' ft'^ t«" »« witii «hc *(UM -ititt lnjfiriiy n( -V 
giv*ui tiy ./.y ŝ yii -\^, w-sjnn-thuVv Tlt»> rrl^iyv |>(w«ti ; t ^g^ trf ittr .»mj»itiwfc* w 
afa* »jtsisin-«(; htwff'ViT i^tupiiwh* «(••- «t»t <iiwipfnt <ww- m\v MM*M' isHcprtut̂ iww 
4f»j i'f-1'i targe d«p in <^ ^^Htir^l iinii'^inn* M( *I«- fhi<« "111^1^. \$ s\\r. m** 
rpgi«« i\milvzf- .̂ only ii?B^lii«^w fMTV^H«K!ii>« \n *m fl «u0 *(»it» a nrp ^ut»-«! \\\ 
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I'ljL 1 I lir " ' -" UHi i t l -m) IIH^' i l l > | ) | l ) H l | i « : in! l l l i ' - r l r i li-il ' / i < 

•; .T ' ' MlUJll i 1 )lll;.hl[:l .1111]. ,|l|<l fill I in' ^IIIIU l-l l.'« 1 Ii.ji N[;hl(l 11*1 

ci i -nl> I'rtiui lli<' . Ip ' .o •!/<•' ' ""» ~. ' M|' |I-I |nni i l>) I In' /i /> 
i i | , | s s S j i i ' i l l . i I'm I lie- f>t:lt:}'lt:tt • ' / ' • ' ' *> A ' A 'Util • ' / ' • ' 

-, \\ , A , s-ititjili's -n i ' ^it»M> >l> )i)'f>.. J o1111 \ 

•i. Rnunn«»?H! i^ir-mif-l'iTu ?HM( Mi^M'himi Fnir (-inns 

l III' Millil I'lllVrn 111 |''i|! "J t Ml'll'sjlilllil In 111-- u | t ull i ' l i ' l l l -A\\>y\ jlilMl lnl|.s ill 

l l l i i u i ' l U - l i (( it ' l l \yi(?H*'l I I : M I » . I I H I . ^ tltH(l>1'H U i p r s i In l l l c i l , i U jmUl lh ill iMfU HI 

Jt'jJMli rh:-l il'iinl lull I ' u l i l l l l i i i l i i i n s ilii>' In l i l t ' l i > u | i . i l | n ' s I :i U 7 ( l l iillll /'_.( I '\£\ I. 

. l iul h i |i'Miii<i(nr:< III ' I n ' r*,r,( I jilt)} -llt'l D{\T-IU 1tt.>s* l i j l ln sr . . i n : i n r l n . l n l j In-

»M>.'. . m i l u-nl i l i nf (In- f j | l ' . !Vl l ) .mi l / ,i I ' I ' I M u i f l i x n i .il l i u i . i t i i f s t j iu i l f i ) m t in 

i ' . l i l u Ii: l l . i t . i IJMUI* |I)J. iv lu If | I (U ,M' >il l i l t ' S « ' . o r tr>nli.HH f> m i ' l i i In 1 i li'l f i l l ill i n l . 

i l i r liih \ i . i l \i M i l l I Jil M,A «' . ! . I Kill i III M r V / r uu i l i e ^ l l (d i l l . - iu t ( 
W I Till i 'JM i \ l c \ / . " . I • I.Sn I ill i \ | i ' \ 7 - J lot tin ; „ i l ' I U ) . Hit- l.iii . 'i in 

111)', l l i r IS w.OV H-hUlliilUT in l l i r I'llT'Jlll l i 'Uli in. I In t ' l lnl!- . l i e | i l l ! i : | \ h t . i h s l j i .il II 

l u l l m v s I n n , i lIli'M 1 irMlit.s lllril ) l | f it l lull l i lrl )H l l n ' "• ' •" t n . i s s i | l"l l l l iUl lMll . l l i ' i w 

i l l ' 1 , / j i l'.'7llj u I . | ' 1 | ; I | l> t l i ir In l i l r |J lui l i | i l i n n u | l l i f / M l 1 I l f t | . . l int iml In . in 

/ . ; l l „ 'T( i l M |.'i'.t"i| l l i f i ' l l r l i 'U . c I'lt't'i 1 - .*;• (ilt'i luUi.U .-lii'i Ill.iU'tl \'\>\ 111 uvtll'l U» n 

111D.ll t* l l n ' i ulll l l l i l l l Inn ill .1 j iuss l l i l r s p i n J li'MilliUlM' HI lilt f ' i iT'Jfl l lini>s n 'n in i i 

ill ( t i r A A ' l . i l i i . . in / j l l V i t l l i.s irn tmli ' . l . Mill i I I I , I , « , iml « ] . l i ! i 1 i \ r i | l u llin.sr nl 

/ i i l l T l l l i 

I III' I l l . l l l i l l l U H l l ' H l l n l l . s tili,.l,L- • \ \ \ r It A t . | , i . 7 | u l t i i l l l l t ' l l Itll 

f . l l ll U'MIII . I l t , 1' " \ " ,ISIU l t d I ' . n l ) l l l ' l m l ) . ))!)]>))! I]t|i .III' l l s l . ' l l 111 I r l l l l l ' I . l l l T l l l M 
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HV pi|1iit;i|iMi11 >!t11.n,i |n t l"t | i l ' f | ;itft»t:M' >t| J 'MJ»1tH|llllli' f. lull's .MUtl 1) (I w i|nW,i| 
W I N 'J:ijl HI t']l'|t |1>,I1 .up ft) p;ill|l'|l|ii s'.Mi|i'A .I|tllll|ltlt1l! l|IIAi |M|1'l;i|i;itf s,l|(lut<'s' 
"[•I 'M -'iU'»tV "* ttii|M>"t<l -;!«:([('(»• ,«(t ;}nit|t!t!r Vt| ;(t)it|t ti «snj | tiM»t|iii|it]i«*> 
C ujtK* |i.i|)i)h:i|»Miit i tmij i|ii««ii |l|?iiiti ij.tli|At y / . V M l ( ' i l l I " I tsUI'U m'lf t ' i *" '<« 
:tt|| .ih| ':|li.lA.( </ , if'. ' ->/f H (litis (H i.xjiiihll iutltllt\i?iii :llj) |H :tjtMu •=! ->|i:tl|.l 
<< •iiHIiij 'j ' i ' i i | ' i t t . i i^Mim ..iinl) ,n i ' itii) -Nriit i|.M;;i * ti s'|ij |li;i|t(1;«i;t(lill ;ijtll||iitil tKUlj 
l»;ii'!i:|l|Hv||itOt Ji(t |i(U' •iiM-iljjinJK' (till vi iiinllliluH' ulljj -i'ji'jt | k i l itlft IMJ '1;)Mt.\vi(j 
•il.iHljtf :iiHi|i | | | U |t|:t|«l*:tlin .Ml' utiitwii| itm.i ;kr<i(.\i ' ( ( j j | t l t i \ .\<| |t*ii (l;l|irihr| ii;i;U| 
Hs|l: s't!l| -fj'li|i[tlllM> - l l | l l||l.« |U|I.'UH'N'I' t|il1llll|llH' :»l|,j I^HII'.i <£i}Mll!|tltttlT l:l|||tt l l | | 
jit vlitii[lii|lliiuv» ;it|| II,>I].M -un Hit .V»iii'!ft«(iiir ilt<un(fK )(• M|i>tli:lt||l'iH !• |l;t.l|i*li '|jl'liK' 
.1(1- <J|iH|l|4|tt|l* t.ll[|M.)l|) tl.Hjtt t.iilll'l •;! lll>l)l'H|ll|l')li t>- t *H| , | •*cljlM|i|*iUH! i:ft||<i ti^fl 
jU i j li l-i ;t|iit|l|Hllll< • *n ;1i|| niiit) v|t(:Jv< \W\[ H.\\<H\* .i\C!( ^Hj>tir' <<|M'| ^ l^ ' tV 

>:,it[[iilfh|t[if t!<n,il(ik H| ;iit(i I;*I(|J*HI: .1) |UjH<|U|| l ' 
.i[t)ttiii.u .ijtitmtlnh' nt'» Ki'Mj <tti:^:i ('» tttiitviii- ilin»jl!i \t) juit' ".iuuiiiu| ssimt ;tt|i \\v.v 
l-l.l.l|i.ti itHit.i;i|.>^ in.fvt .Mji :h(l \ t l ' . \ .i't| jMj i ' t i i l t i * <( t;Ml'-| <l | | | } : i l l l ) :tJiij»;iittltl 
>.-|<i.{||i||i.'.il|i ri) .flift )l ' l)| jttif '| JJili'RJ vtli:U:< .1 /y |h t.itjlflim : l i | | til t'jlijvM:! lull ,M|j 
sMjiiljilil .uMl.t .)i|i<|{Mt^^ .ti\\ i{|H(l.'M < ;l' ; ••'* |NHu;ls :Jljl |llll> |l.-,lttKijl'l-: s-i iltn;i 

ln i l | | i j i t^ i |> Mt':il:i|ill ;i[til|ijtlillf i|;<|\i lii sjiiiiitl i:(ii(t 
i\\[\ (>| (^.(Miti H,(-|til'|j ^.Mtll'lltkUi .Cilhll^ | l : t i j | |l(stlit|li>:l^t.i:uLUv 
|il.l|.M|Hi jii k:|i| i>| ( i i i i i ik i i l i t . i f ; t \ t l l l |ii|(l<4 ;K|| Xtcjklt:(il i i itjtiil 
((rttiti' ji.l|ii-:KiUr .»»|t . ' i i -nj l i i l i|iin*tl i']i;(» .!()) :i^i>|i i i - t i | | () |) 
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S wiiw it. fuiuiil iii titr 11 V/(. i lus is M^itilii*(illy Us.* ilwtu (liv (ravium ni hpm tl 
ical «^vnli» (Tl'/tl: il»>> tcsi dtMi'ly i ^ u l i l M w s tlii>l iliv *}«» it t-ttl><i»i t-.mrttt i» (In-
f'| iTliU) iimss n^iiiii ih ii:,ii .iii<l ilm> liul ic.Mill liolli I lie iniMilriil IIK.IIKIII (if spin J 

.fo(HIHI) •l>K /ullTlll l 'A'A' /iiMHHH - - - Aid7III) - ^s 

|iiu„|- (1.(151 ii ui ± ii.oi fa. IY JL l i t m a t J.iai i m.it i ii-t'i UH i i um iu - . ^ 

/jH'27t!i - A A' |,j|.V.'r,| ,h'h' .f j l l i ' l l l lCl . A'A /jd'JTlli . T* 

|n*i| J H.fiO±Ii.|.1 + IUl6 IHUlUf i i lUH N. •Imlni <i 1UU-IU-UU-* 

|<iii|J M-l« ± (MW» ± ft.I'J 1 .fiU±1U»±ll."in fl-fiti -t \y-li I (»W |.rJilVJfiifl-M 

li^jj" 1 ll.iil i l l . i l l i d H (i.:|7:i:ii.:(-|±ii.(]?i I ..'fa i. H irJ JH\ \t> J:\\i^un±ii:\\ 

l ;>tIK I lir | i*nll» in T.|i||*: j . I lie ;ni)|llih)(|»: UpciiMlv l.iliii.s .mil (lir- Urtnl 
Iji.uiciiiinj fi;u-lii)ii!> I'pl' tin: lnii<(H |̂ » '̂4iiai)(~iu* ;ll't: ; i s 1̂ 1 r«l ill fa Mr J 

(ni>it;-- Prel inwwy •luiplitttfi).' iutppsjly i<(l!fl» •it|<l lnl<i| |>r.|!i<lij|!G ffjIflifHI*-

ft[ l.VJSl - £ K / a( l'i?Pl 1 (\ iv |\( I -JT«» - i n 

f Ifuii" / |MJI(|J ) I -IW .1. Il.:|l ||.:fJ 1II Jh |I.IPI ± ll\-\ 

I |«JJ|" / ks i | J I u.-'s -i (i JI I' IS i li :«• H (* 1 iMfe 

f*.f x m1 .).)?) j . n w i; n.2K ii.nn i IT.n j JI.II'I i..' nn i n *H I i n.i 

Ml hough the iiiiipliuidr rutins ft, iin: /JU'JTO) ulit;iim:il I'mm ilu- /i'/t' tiimlr 
an: potnly iiHMsn;i:il. l|n:y agree willltli I U I W willi Ilu»--i- "liliiiunl fnuii l|i(: irs iiidfli'-
o^ tjw.'.y .-vliuiilil 

I'm llir lu>l Hint:, .i Lijiy .-.pin A:IU <«>illpi'iii:iii in ilir (>|17'J|J) iu>i^ :r 
S'.Uni \\;\* \wv\\ u\)M:ni'ii in '/(. laili.il r.r ilm iiy hi l\ h mni T ' r; | ||is is ,il 
liiltnlcil lu llir jjjnilui Hun uj ,tu .S iViiu: HIMJILUHC. iln- /n(J7Hl|. n| ilUiso fiutl 
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withii M - ITUl.l'JIl M c V / H , ! ^ \w i :(l) M»;V7r J. naiMmivfily. wild \,[im:\\-
UH? friuiitti^ li> 7 -mil l\f\ in llie Miio D ill t H-I- 1 In- PHISCIHC i»f ;i hin»H 
iiiiit'iiiii uf Nj(iii nv» i'M«Ui»f»!K:iil (~-'.i| ,/i,| i" il'ii* iiituth ruyJHU fur iliu f\ f\ t\n\;\ 
t,|iiu<>i hi: m i n i <»il ivitli ilu: |(I(:M:III Mulihlirs. This .simly <I|.M> n:vi:aH., (MI l |'( ! 

lu>l linn:, I lie: jiiudiiclidii (if llic /n(l | l ) l l | . willi uwhs and w'nilli nipihUri'fl Ui hi-
.1/ I 111) i Jll MtA/t", C l(i(l J. Ill M»:V/«:- n:s|M!Mlv«ly. «ml dcilionslrahai 
lliai I lie hlmuldci ui i lie. T : 1 ~ m^s <liMiihiihi>it ,ih<*'i; t l i v f^lTTI!) (<f, Tig. )) is 
ilin- lit llic inixlmlitm nf this Miilc. itud liul It) 'ill H 12711) f,\ I."t'Jn) inlcrfoicinr 
(ilfpt. .tt« |j|'(:vitiil.sl,V s|n:riliitli:il |").BJ. 1 lli: |Hf:vif)il!> IllliiifaiUfJjtinitsi (if lll(: /•>{ \T(\\) 
tiinl /^(|:YJ!i) \viw. hepn if:lim:tl in tin- |H'p.nit «in«lysis willi the hiiiiulliHiwms j)| 
ihthiuii i,f hpin 1) and J iini|>lilitili:» in Hit: fil • The nit in* *>f l(n: fc|<i" "i tiiupiitnihi 
mli'ii^ili.-.s nf llu: f',i\h'2h) i>n: fuiiiiii In IK: ( | ( I J I I" / I f«-Mi I") - I -»'S -t (l..'|l aiifl 

II «JJ r / l d j i i ! ~ ) • H'J fi J N ' J I - w , l l , f ; 1 , ) , , s < ! "f l l ,' ! ^ i ' - 7 ' ' ) , i , l ; >- l V : v uto« : s 

II « ^ | J / 1 nj»i I") - WW ± H-M iml (I "^ I"' I «•» H) = " - t 8 * I'-"8- Tlw ^l"*' 
ildciilMl ris-nlts |'(t| 1ll«' / j l l W ) ;t!lll WW) 11m* ;,SFP!= ml)|i,i ( ! n 'H| , i(ltliM"&ll il 
MHIM l»r Jirk»mv|i:ilui:t| MH» l-lu! ./jf !W rll M|irt'<Mli!llif's «>'»-' hirgj'. h i i / t h c n m ^ , t|»»t: 
ruMilis j|i (: iii i;nml -leic^ninii wiili tin: |!!i!)|iriiniis nf | \ i ' n m w P !l- n < ! <!it; 'iil!i:<" 
] ( . ( | 1 ( j . u-hilr r i iw: iipii )-i l|U,|:i] |tn»iif! Mi*' ( i*) | - / l « j ( l | ' ) » u.ft. in w i - ? -
tnviii >vii|] Unum'M^i mpfisiinwrHis. i M r j imHrtwi t ^ 1 ( l i i ^ \ i f \ m n l~) - I1 

(liHgrn^ v i l l i ' ! » ' n^ull nliUiiiinl ffii Un« /jU'-i'tOI i!i |IH: |in»f»>l ?.mh'^-

DISCLAIMS 

Thi^ rf pofi wfis prpp?n«4 in itn »ecR«cvl fif *M s w w n b to HA HSCRCV $ to Uni(«! !imw 
Oprcrnmcm. Npji|icr thp PnHwi ^ i a ^ qwFnimcnl i w «ny agcnF? ih^r«*f. mi any *tf th«ir 
Fmp|py?«, maUs ^ny wifrFiiniyi Pfprp^ nr implied pr mm** miy legRl litMliiy pr w^M-
Wlitf ffir (he ftPP»r«Fy. pfinip!e|pn«s. or wefliliiw of m infnrmaiifin. appMrai«sr pro«iHFi. «r 
pT«:fss ^pimefj, fir ffpTvsFiits 1I»! in i»sc wiiM urn HifriTO? privaiFly pwncf! Ti(ilitt. ftpftr-
FAFF herein w «»ny spccifif cqmmprFwl pr^HFt. pfpepss. w ssrviFf by trad? nam* irsriFmari?t 
mRnwf»Fii»r«f, nr flifiFrwis? rtfi«s nm nc««nri!y w i i M ? w imply iis pRdprse^e(n, ^ N -
menilatM, m nivorin^ (>y the Pmiwl ^taips nftYpmrnpni RF any i»ii?wy itiSFFpr The views 
and npirimm ftf aHltifln F*prFs^»! herein (to nm iiFW^rily w w PF FFfl«i IIIPSF nf ihF 
VmtFP, ^IRIFS nnvFTnmFni nr mv m m iftpfwf-

li 
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